THE TECUMSEH COMMUNITY HEALTH STUDY (TCHS)
was not undertaken solely as a rheumatic disease survey but as a broad study of health and disease in a total community setting. [l, 21 It was conceived as a continuing dynamic study of the multitude of natural processes and interactions which are responsible for the maintenance of health or the development of disease. Interest has centered not so much on the identification of established disease as on the possibility of elucidating the early origins of disease and identifying those apparently healthy individuals with a predisposition to disease. The focus has been on the family unit and kindred since the working hypothesis has been that if genetic or environmental factors are operative in the production of a given disease then actual or potential viotims should cluster about the identifiable index cases.
After careful study the community of Tecumseh, Michigan was selected as the site of (the study in 1957. Tecumseh is located in southeastern Michigan approximately 30 miles from AM Arbor. Its size of 9500 was considered adequate and yet small enough to make an ambitious study practicable. It is located in a rural agricultural area but also has a large manufacturing plant so that a variety of socioeconomic groups are present. Available information indicated the relative stability of the population and a friendly cooperative community spirit was apparent.
In 1957 a complete census of the town was undertaken and all inhabitants charted by households and kindreds.
Self-reported information was obtained regarding forty chronic health conditions including "arthritis", "rheumatism" and chronic back pain. During 1957 and 1958 several pilot studies, including an investigation of cerebral palsy, a prophylactic trial of influenza vaccine and a study of the relationship between blood group,s and fertility, were successfully concluded.
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OF STUDY The present phase of the study wlas designed to obtain medical historical information, a physical examination and certain physical and laboratory measurements
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on all residents of the community.
The initial contact was made in the home by specially trained lay interviewers. With the aid of a detailed medical questionnaire, information was obtained regarding the respondent's present <state of health and past and family medical history. Specific inquiry was made regarding past or present joint pain, joint swelling, morning stiffness and a history of "arthritis" or "rheumatism".
An appointment was then made for the entire family to attend an examination clinic established in the community hospital. This clinic was staffed by physicians from the School of Public Health and Medical School of The University of Michigan.
After reviewing and augmenting the medical history the examining physician performed a detailed physical examination including evaluation of the spine and peripheral joints. Blood and urine specimens were obtained. Blood chemical determinations included hemoglobin, glucose, cholesterol and uric acid concentrations and the latex fixation test for rheumatoid arthritis. Uric acid determinations were made by the enzymatic spectrophotometric method of LIDDLE, SEEGMILLER and LASTER.
[3] The latex fixation tests were performed by the technique of SINGER and PLOTZ [4] agglutination in a dilution of 1: 20 or greater was considered a positive test. The clinic nurse obtained a number of anthropometric measuremems and a 1Zlead electrocardiogram.
An anteroposterior chest X-ray examination was obtained but X-rays of the spine and peripheral joints were not included in this phase of the study. In most instances respondents spent not more than li hr in the examination clinic. The clinic operated 6 days weekly, approximately 25-30 respondents being examined at each session. The examinations were performed during the period from February 1959 to October 1960. Of 9794 persons of all ages in the study area, 88 per cent participated by providing historical information and submitting to examination. Of those 6 yr of age or older, 87 per cent or 7207 persons participated.
The age and sex distribution of the 7207 respondents age 6 or over is given in Fig. 1 . Some of the data pertaining to rheumatic complaints and the diagnosis of rheumatoid arthritis have previously been presented in part. [8] 
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RESULTS
The prevalence rates for positive replies to the questions regarding rheumatic diseases were quite similar for the two sexes (Table 1) . Approximately one-third of both male and female respondents age 6 yr and over gave a history of joint pain or aching. Joint swelling, morning stiffness and a history of arthritis or rheumatism were reported less frequently (13-20 per cent) and were somewhat more prevalent in females. Joint pain and swelling were more frequently attributed to arthritis by the female respondents, whereas the male respondents more often attributed them to accident or injury. Approximately half of the subjects reporting morning stiffness stated that it was of 30 min or greater duration. The age-sex specific prevalence rates for each of these four historical items (Figs. 2-5) rose with increasing age. Male and female rates tended to be quite similar during the first four decades of life, but female rates were thereafter some- what higher. Prevalence rates for joint pain, joint swelling and morning sttiess appeared to level off in the later decades of life, while that for arthritis and rheumatism continued to rise.
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Latex fixation tests
The age-sex specific prevalence rates for positive latex fixation tests are shown in Table 2 and Fig. 6 . Positive tests occurred with equal frequency in male and female respondents, 3.4 and 3.3 per cent respectively. The rates rise progressively from about 1 per cent in the 6-16 yr age group to almost 14 per cent for males and 9.4 per cent for females in the oldest age groups. The distribution of positive results by titer was quite similar in both sexes, approximately one-third having a titer of 1 to 5120 or greater; tests were not carried beyond this dilution. The association between positive latex fixation tests and the clinical diagnosis of rheumatoid arthritis is shown in Table 3 . It will be noted that of the 399 re.spondents with historical or physical findings raising a suspicion of rheumatoid arthritis only 74 or 18 per cent had a positive latex test. Of those fulfilling the A.R.A. criteria for "definite" rheumatoid arthritis, 26 per cent had a positive latex test. Of the 221 respondents with a positive latex test, 66 per cent had no other reason for suspicion of rheumatoid arthritis.
The prevalence of positive latex fixation tests in respondents with certain other diagnoses is given in Table 4 . Individuals with a history of infectious hepatitis or of unspecified jaundice had a relatively high rate of latex positivity, as did those with evidence of emphysema or right heart failure. Of the relatively small number of subjects with psoriasis or with pregnancy at the time of examination, none had positive results. The prevalence of latex test positivity was related to blood pressure, serum uric acid and serum cholesterol concentrations (Tables 5 and 6 ). Because the prevalence rises with age, age specific rates were computed for persons 16 yr of age and older; blood pressures were not recorded nor were cholesterol determinations done for persons under 16 yr of age. Table 5 shows a slight increase in prevalence rates with increasing systolic pressure levels, but only in persons 30 yr of age or older. There is no apparent association of latex positivity with diastolic pressure as classified here. When blood pressures are cross classified, no meaningful pattern of association with prevalence of latex fixation positivity is observed, except as already noted. Table 6 indicates that there is no apparent association of prevalence of positive latex fixation tests with either serum uric acid or serum cholesterol. The only association seen is with age.
Prevalence rates for rheumatoid arthritis
Following completion of the field work and latex fixation tests the records of all respondents with any suggestion of rheumatoid arthritis were reviewed and an attempt made to establish the diagnosis of rheumatoid arthritis in conformity with the diagnostic criteria of the American Rheumatism Association. [7] It was possible to utilize only seven of the eleven diagnostic criteria since X-ray examination of the joints was not undertaken and it was not possible to examine the charaoteristics of the synovial fluid or obtain biopsies of the synovialis or subcutaneous nodules. The few cases that qualified as "classical" rheumatoid arthritis were included in the "definite" group. A diagnostic category labeled "questionable" was added in order to insure that individuals with only joint pain or tenderness, moming stiffness or a history of joint swelling would not be lost to follow-up. The e.stimated prevalence rates for subjects age 6 yr and over are indicated in Table 7 . The rate for "definite" disease for subjects of both sexes was 0.4 per cent. Somewhat higher rates were obtained for the less certain diagnostic categories-0.9 per cent for "probable", 2.3 per cent for "possible" and 1.9 per cent for "questionable" rheumatoid arthritis.
The estimated prevalence rate for the total of all diagnostic categories was 5.5 per cent, 7.4 per cent for females and 3.5 per cent for males. Females exceeded males in all categories.
The estimated prevalence rates for rheumatoid arthritis for subjects age 16 yr and over are presented in Table 8 to facilitate comparison with the reports of other investigations which have been limited to this age range. "Definite" rheumatoid arthritis was present in 0.7 per cent of the females and 0.3 per cent of the males, while the rates for total suspected rheumatoid arthritis were 10 per cent for females and 4.9 per cent for males. The female: male ratio for "definite" cases was 2.3: 1 and for total suspected cases 2.4 : 1. The age-sex specific prevalence rates for total suspected and "definite" rheumatoid arthritis (Fig. 7) show a rise with increasing age. Prevalence rates for "definite" disease were relatively low at all ages but showed a gradual rise for males from 0.44 per cent in the fourth decade to 0.79 per cent in the eighth decade and for females from 1.69 per cent in the fifth decade to 2.47 per cent in the eighth decade. Only one case of "definite" rheumatoid arthritis was found in the first three decades and that in a female in the 6-15 yr age group. A more pronounced increase in prevalence with age is apparent for "total suspected" rheumatoid arthritis. In the males this increase is interrupted by a decline in the seventh decade and in the females there is no further increase in the sixth, seventh and eighth decades.
Prevalence rates for ankylosing spondylitis
The diagnosis of ankylosing spondylitis was based on the presence of a compatible medical history and physical examination, occasionally with a history of previous diagnosis following X-ray studies of the low back region. Radiologic A total of 16 respondents, 14 males and 2 females, were suspected of having this condition. The estimated prevalence rates for males and females are indicated in Table 9 ; the over-all rate for male subjects was 0.4 per cent and for females 0.05 per cent.
Prevalence rates for osteoarthritis
The diagnosis of osteoarthritis was made by the examining physician on the basis of 'the available medical history and the physical findings. The examiners were specifically asked to record the presence or absence of Heberden's nodes. Radiologic examinations were not made.
The age-sex specific prevalence rates for "probable" osteoarthritis are indicated in Table 10 . This diagnosis was not recorded for any respondent under age 20 and for less than 1 per cent of subjects in the age range 20-39. For subjects aged 40-59 rates were 3-4 per cent for males and 8-9 per cent for females. In subjects aged 60 and over the rates rise markedly. In males 17 per cent were regarded as having the disease on the basis of the history and 20.3 per cent on the basis of examination, while the corresponding rates for females were 29.6 and 40.8 per cent. In Fig. 8 are illustrated the age-sex specific prevalence rates for Heberden's nodes, which also demonstrate a striking rise with increasing age. (14) (2)
Prevalence rates for gout
The diagnosis of gout was based, insofar as possible, on the diagnostic criteria proposed by a sub-committee of the C.I.O.M.S. Symposium on the Epidemiology of Chronic Rheumatism, Rome, 1961. [8] The characteristics of the distribution of serum uric acid levels in this population have been previously reported. [9] The age-sex specific prevalence rates for probable gout in the 6000 persons having serum uric acid determinations are indicated in Table 11 . This diagnosis was not recorded for any subject under age 20, but was thereafter recorded for 24 respondents, 14 men and 10 women. The over-all prevalence rates were 0.5 per cent for males and 0.3 per cent for females, with highest rates of 1.3 per cent for males and 0.7 per cent for females being recorded for subjects aged 40-59. 
Prevalence rafes for history of rheumatic fever or chorea and for rheumatic hear1 disease
The age-sex specific prevalence rates for a history of rheumatic fever or chorea, and for rheumatic heart disease, based on the findings at time of examination, are indicated in Table 12 . Rheumatic fever and chorea were recorded with equal frequency for male and female subjects, the over-all prevalence rate for the former being 0.8 per cent and for the latter 0.1 per cent. A history of chorea was not recorded among the respondents under age 20. Rheumatic heart disease was recorded in all age groups and was only slightly more frequent in the females, 0.6 per cent as compared to 0.4 per cent in males. 
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DISCUSSION
Rheumatic complaints were elicited in a high proportion of the residents of Tecumseh, Michigan, approximately one-third of whom reported joint pain or aching while roughly one-sixth complained of each of the following: joint swelling, morning stiffness and past arthritis or rheumatism. These complaints occurred uncommonly in children but more frequently with advancing age.
It is of considerable interest to see how these questions served their intended purpose as a "screen" for the detection of rheumatoid arthritis. The use of a questionnaire for this purpose was described by RUBIN, ROSENBAUM and COBB [5, 6] who employed a Rheumatoid Arthritis Index based on the following three questions :
1. Have you ever had any arthritis or rheumatism? 2. Have you ever had swelling in any joints? 3. Do you wake up with any aching or stiffness in your muscles or joints? A positive index, defined as a "yes" answer to all three questions, was reported by these authors in 65 per cent of clinically diagnosed cases of rheumatoid arthritis and in only 5 per cent of clinically non-rheumatoid cases. Of the more than 7000 Tecumseh respondents age 6 and over, 281 or 4 per cent answered "yes" to each of the three questions and thus had a positive index. Of this group almost 60 per cent had no supporting clinical evidence for rheumatoid arthritis. Of the 28 persons classified as having "definite" rheumatoid arthritis 75 per cent had a posi-tive index, and of the 61 persons classified as having "probable" rheumatoid arthritis 34 per cent had a positive index. Of all respondents 34.8 per cent answered "yes" to one or more of the questions.
Of the 65.2 per cent who replied "no" to all questions, 99.6 per cent presented no clinical evidence of rheumatoid arthritis. Thus, it would appear that these questions do serve a valuable purpose in that consistently negative replies are obtained with extreme rarity from subjects suspected of having rheumatoid arthritis. These results would suggest, however, that it would be unwise to limit the "screen" to those with positive replies to all questions (a positive index of rheumatoid arthritis) since a significant proportion of cases of definite or suspected rheumatoid arthritis would thereby be missed.
Latex fixution tests
The prevalence of latex test positivity, unlike that of clinical rheumatoid arthritis, was found to be equal in males and females.
Rates were minimal in the childhood age group but thereafter rose progressively with advancing age to reach peak values in the 70-plus age group. In a population such as that of Tecumseh with its broad age range and low prevalence of rheumatoid arthritis, the latex fixation test is not an effective case-finding tool. Although it has a high specificity, as seen in Table 3 , it has a low sensitivity.
Two-thirds of the respondents with positive results presented no other evidence of rheumatoid arthritis.
The possibility exists that in these individuals the presence of rheumatoid factor may represent the earliest manifestation of the disease, or select those subjects with a predisposition to later development of the disease. Only periodic re-evaluation of these persons will establish whether this is the case or not.
Only a minority of respondents with clinical evidence of rheumatoid arthritis had positive latex fixation tests. Of the total 399 subjects with suspected rheumatoid arthritis only 74 or 18 per cent had a positive test. Of those cases classified as "definite" 26 per cent had a positive latex test in comparison to approximately 85 per cent in "definite" cases in our clinical experience.
The explanation of this discrepancy is not readily apparent, although one factor would seem to be the process of selection by which only patients with more severe diseases present themselves to an arthritis clinic.
The association of positive latex tests with certain other diagnoses, such as previous jaundice or infectious hepatitis. is of interest.
In some instances, such as right heart failure and pulmonary emphysema, it is quite likely that the association is a secondary one based on the age distribution of the subjects. That this is probably also true of the relationship with blood pressure is suggested by the finding that the frequency of test positivity rises with increasing systolic levels in persons of 30 yr or older, but not with increasing diastolic levels. Test positivity appeared to be unrelated to serum cholesterol concentration or serum uric acid.
Comparison with results of others Differences in methodology and inter-observer variability make it difficult to compare results of epidemiologic studies of rheumatic diseases in different population groups.
The use of diagnostic criteria reduces this difficulty but does not eliminate it completely. Despite this difficulty, certain comparisons can be made between results of the TCHS and other comparable investigations.
Most population studies are in agreement in suggesting a high prevalence of rheumatic complaints. Prevalence rates for a history of joint pain, joint swelling and morning stiffness in Tecumseh are in reasonable agreement with those reported for Pittsburgh by COBB and ROSENBAUM, [ 1 l] especially when it is recalled that the Tecumseh figures are based on subjects aged 6 yr and over as compared to age 15 and over. The prevalence rates for morning stiffness in the Tecumseh population correspond closely to those reported from Heinola. [12] In the Health Examination Survey [18] in this country, as in the TCHS, morning stiffness increased in prevalence with advancing age (Table 13 ). [12] 14 23 H.E.S. [18] 22.1 32.2
Age of respondents was 18 yr and over in the Health Examination Survey, 15 yr and over in the Pittsburgh and Heinola studies and 6 yr and over in the Tecumseh study. Estimates of the prevalence of definite plus classical rheumatoid arthritis range from 0.34 per cent in Guaynabo, Puerto Rico [16] to 3.0 per cent in Heinola, Finland, [12] while those for probable, definite and classical disease vary from 0.7 per cent in the Netherlands {to 7.5 per cent in Heinola (Table 14) . With the exception of the American Indian Study 1301 all of the reported investigations disclosed a higher prevalence in women than in men, as would be expected on the basis of clinical experience. Similarly, they show an increase in prevalence rates with advancing age. In the oldest age groups the prevalence rates rise to their highest levels, but in all studies relatively few subjects are included in these older groups.
The prevalence data for latex test positivity in the TCHS are in general agreement with Ithose obtained with other serologic tests for rheumatoid factor in other population studies (Table 15 ). Such studies are also in agreement in suggesting:
that prevalence rates for rheumatoid factor seroposmvity are approximately the same for males and females, [14, l&25,26] prevalence rates are lowest in childhood, and show a progressive rise with advancing age, [ 18, a majority of respondents with positive rheumatoid factor tests have no supporting evidence of rheumatoid arthritis, [25] and the prevalence of positive tests in 'those respondents with clinical evidence of rheumatoid arthritis is lower than that encountered in a clinic or hospital setting. [ 13, l&27,29] Gout has proven to be so uncommon in most population studies that significant numbers of cases are difficult to obtain. Thus, POPERT and HEWITT [31] found no gout among 436 male and 475 female subjects in Wensleydale and only two cases, both in males, among 288 subjects ages 55-64 in Leigh, England. Higher rates are reported for Framingham, Mass., [32] but these are based on repeated examinations over a period of 10 yr. In subjects 40 yr of age or more, the cumulative prevalence rate of gout was 2.8 per cent in males and 0.4 per cent in females. It was further shown that the risk of developing gout in this population rose with increasing degrees of hyperuricemia. Considerably higher point prevalence figures for gout have been reported for certain racial groups, including Filipino males living in the Hawaiian Islands 1371 and Pacific Northwest [38] and Maori natives in New Zealand. [33] In the latter study the prevalence of gout among the Whanau-a-apanu tribe was reported to be 8.2 per cent for adult males and 1.6 per cent for females. Prevalence rates for males of the Arawa tribe were 6.0 per cent as compared to 0.7 per cent for non-Maori males in Rotowa. 
SUMMARY
Over 90 per cent of the more than 9000 residents of Tecumseh, Michigan participated in a program of comprehensive health examinations in 1959-60. Included in the examination were inquiries regarding rheumatic symptoms, physical examination of the spine and peripheral joints, and the latex fixation test for rheumatoid factor and serum uric acid measurement.
Joint pain or aching, joint swelling, morning stiffness, and past arthritis or rheumatism were common complaints, occurring in one-eighth to one-third of the population age 6 yr and over. The age-sex specific prevalence rates for each of these historical items rose with increasing age. Male and female rates were quite similar during the first four decades of life, but thereafter female rates were somewhat higher.
The prevalence of positive latex fixation tests for rheumatoid factor was essentially the same for male and female subjects, 3.4 per cent for males and 3.35 per cent for females. The rates rose progressively from approximately one per cent in the 6-16 yr age group 'to almost 14 per cent for males and 9.4 per cent for females in the oldest age groups. The latex fixation test performed poorly as a case detection tool, only one-third of those respondents with positive tests having any other evidence to suggest a diagnosis of rheumatoid arthritis. Relatively high rates of latex positively occurred in individuals with a history of jaundice or infectious hepatitis and in those with evidence of emphysema or right heart failure. None of the respondents with psoriasis or pregnancy at the time of examination had positive latex tests. The prevalence of latex positivity showed a rise with increasing systolic blood pressure in persons over 30 yr of age, but appeared to be unrelated to diastolic blood pressure, serum cholesterol or serum uric acid.
Prevalence rates for "definite" rheumatoid arthritis, based on the diagnostic criteria proposed by the American Rheumatism Association, were 0.4 per cent for all subjects age 6 yr and over and 0.5 per cent for all subjects age 16 yr and over. Prevalence rates for "definite" plus "probable" rheumatoid arthritis were 1.3 per cent in the age group 6 yr and over and 1.7 per cent in the age group 16 yr and over. In all diagnostic categories prevalence rates for females exceeded those for males. In the age group 16 yr and over the female to male ratio was 2.3: 1 for "definite" disease and 2.4: 1 for total suspected cases of rheumatoid arthritis. The prevalence rates for rheumatoid arthritis rose with increasing age; rates for "definite" disease rose from 0.44 per cent in the fourth decade to 0.79 per cent in the eighth decade for males and from 1.69 per cent in the fifth decade to 2.47 per cent in the eighth decade for females.
The over-all prevalence rates for suspected ankylosing spondylitis, not confirmed by X-ray examination of the spine or sacroiliac joints, were 0.4 per cent for males and 0.05 per cent for females age 6 yr and over.
Prevalence rates for osteoarthritis, diagnosed on the basis of physical rather than radiological examination were 2.2 per cent for males and 5.0 per cent for females age 6 yr and over. Rates were highest in the older age groups, being 20.3 per cent for males and 40.8 per cent for females in the age group 60 yr and over. The prevalence of Heberden's nodes was greater in female than in male respondents and demonstrated a similar rise with increasing age.
The prevalence of "probable" gout, based on available clinical information was 0.5 per cent for male and 0.3 per cent for female subjects age 4 yr and over having serum uric acid determinations. The highest rates were observed in subjects in the age range 40-59 yr.
The prevalence rates for a history of rheumatic fever and/or chorea were similar for male and female subjects age 6 yr and over, 0.8 per cent in the case of rheumatic fever and 0.1 per cent in the case of chorea. A history of chorea was not obtained among respondents under age 20. Physical evidence of rheumatic heart disease was recorded in all age groups and was slightly more prevalent in females, 0.6 per cent as compared to 0.4 per cent in males.
Comparisons of the results of this investigation with those of other population studies have been made although the interpretation of any differences or similarities is inherently limited 'by methodological problems and observer variation.
ADDENDUM
Since completion of the above investigations the population of Tecumseh has been re-examined. These subsequent observations, which include X-ray examinations of the cervical spine and hands and wrists, will supplement and amplify the present data.
